Oxysterol regulation of steroidogenic acute regulatory protein gene expression. Structural specificity and transcriptional and posttranscriptional actions.
Oxysterols exert a major influence over cellular cholesterol homeostasis. We examined the effects of oxysterols on the expression of steroidogenic acute regulatory protein (StAR), which increases the delivery of cholesterol to sterol-metabolizing P450s in the mitochondria. 22(R)-hydroxycholesterol (22(R)-OHC), 25-OHC, and 27-OHC each increased steroidogenic factor-1 (SF-1)-mediated StAR gene transactivation by approximately 2-fold in CV-1 cells. In contrast, cholesterol, progesterone, and the 27-OHC metabolites, 27-OHC-5beta-3-one and 7alpha,27-OHC, had no effect. Unlike our findings in CV-1 cells, SF-1-dependent StAR promoter activity was not augmented by 27-OHC in COS-1 cells, Y-1 cells, BeWo choriocarcinoma cells, Chinese hamster ovary (CHO) cells, and human granulosa cells. Studies examining the metabolism of 27-OHC indicated that CV-1 cells formed a single polar metabolite, 3beta-OH-5-cholestenoic acid from radiolabeled 27-OHC. However, this metabolite inhibited StAR promoter activity in CV-1, COS-1 and CHO cells. Because 7alpha,27-OHC was unable to increase SF-1-dependent StAR promoter activity, we examined 27-OHC 7alpha-hydroxylase in COS-1 and CHO cells. COS-1 cells contained high 7alpha-hydroxylase activity, whereas the enzyme was undetectable in CHO cells. The hypothesis that oxysterols act in CV-1 cells to increase StAR promoter activity by reducing nuclear levels of sterol regulatory element binding protein was tested. This notion was refuted when it was discovered that sterol regulatory element binding protein-1a is a potent activator of the StAR promoter in CV-1, COS-1, and human granulosa cells. Human granulosa and theca cells, which express endogenous SF-1, contained more than 5-fold more StAR protein following addition of 27-OHC, whereas StAR mRNA levels remained unchanged. We conclude that 1) there are cell-specific effects of oxysterols on SF-1-dependent transactivation; 2) the ability to increase transactivation is limited to certain oxysterols; 3) there are cell-specific pathways of oxysterol metabolism; and 4) oxysterols elevate StAR protein levels through posttranscriptional actions.